We study the IPO process, focusing on the effects of the degree of portfolio diversification of the shareholders taking the firm public. Standard theory suggests that less diversified shareholders have more to gain from taking the firm public, and are more willing to accept a lower price for the sale of their shares, i.e. tolerate higher underpricing. We test these hypotheses using the data on all the IPOs that took place in Sweden in the period 1995-2001. We have obtained detailed information on the portfolio composition of the investors in the firms being taken public, both before and after the IPO, as well as the portfolio composition of investors in similar (in terms of size and industry) firms not taken public. The information is detailed at the stock level, for both private and public firms. We construct several proxies for portfolio diversification of the shareholders and relate them to the probability of the IPO and the underpricing. We show that firms held by less diversified shareholders are more likely to go public and suffer a higher underpricing when they do. We show that the effects of diversification of the controlling shareholders on the IPO process are significant both economically and statistically. This suggests that the degree of diversification of controlling shareholders should play a prominent role in the discussion of the process of going public.
Introduction
The literature on the IPO is vast and expanding. It studies why firms go public, what drives the IPO process, including the underpricing, and what is the long-term performance of the newly listed shares. Among the numerous hypotheses that are advanced and tested (see Jenkinson and Ljungquist (2001) and Ritter and Welch (2002) for surveys of the literature), 1 one stands out by its relative absence. 2 We refer to the effect of the degree of portfolio diversification of the founding shareholders on the IPO process. Finance theory suggests that non-diversification reduces the valuation of securities, thus the ability to diversify the portfolio by taking the firm public should, in principle, affect the decisions of the controlling shareholders. The associated hypotheses are not tested because they require data on investors' holdings in private firms, which is not available in the US and most industrialized countries. It turns out, however, that reporting requirements in Sweden -an industrialized country with a per capita income comparable to that of the US -provide direct information on investors' holdings. We exploit this information to construct a data set of Swedish firms that allows us to proxy for the degree of diversification of shareholders of private firms, some of which end up going public. We formulate and directly test the hypotheses on the effect of diversification of the controlling shareholders on the propensity to initiate an IPO and on the ensuing underpricing.
We start with a simple model in which the controlling shareholders may choose to go public for a variety of reasons, including, but not limited to portfolio diversification. After deciding on the number of primary and secondary shares they want to issue, the controlling shareholders choose the optimal issue price, trading off losses from underpricing against the increased probability of a successful IPO. The model predicts that the underpricing of a firm going public should decline in the degree of the diversification. The intuition is straightforward:
given that, all else equal, more diversified shareholders have less to gain from the IPO, they will 1 See also: Rock (1986) , Amihud and Mendelson (1988) Allen and Faulhaber (1989) , Welch (1989) , Benveniste and Spindt (1989) , Benveniste and Wilhelm (1990) , Hughes and Thakor (1992) , Welch (1992) , Chemmanur (1993) , Chemmanur and Fulghieri (1994, 1999) , Zingales (1995) , Booth and Chua (1996) , Black and Gilson (1998) , Pagano, Panetta and Zingales (1998) , Stoughton and Zechner (1998) , Krigman, Shaw and Womack (1999) , Ellis, Michaely and O'Hara (2000) , Sherman (2000) , Habib and Ljungqvist (2001) , Cornelli and Goldreich (2002) , Loughran and Ritter (2002) , Sherman and Titman (2002) , Ellul and Pagano (2003) , Edelen and Kadlec (2004) , Loughran and Ritter (2004) , Rocholl (2004) , Kim and Weisbach (2005) . 2 A notable exception is Leland and Pyle (1977) who study the decision of undiversified shareholders to take their firm public. However, they focus on the signaling role of the share of equity offered for sale and are not concerned with the heterogeneity of diversification among the controlling shareholders.
be less likely to agree to a large discount. Also, the resulting probability that the firm is taken public is either independent of the degree of the diversification (when the firm's main goal is to raise capital) or declines in it. Again, the intuition is that well diversified shareholders that do not need capital from the equity market have little reasons to incur the costs of an IPO.
We test these hypotheses by studying all the IPOs that took place in Sweden in the period 1995-2001. 3 For each IPO we have obtained (in addition to the standard variables) detailed information on the portfolio composition of the investors, both before and after the IPO, as well as the portfolio composition of the investors in similar firms in terms of size, book-to-market and industry not taken public. The information is detailed at the stock level, for both private and public firms. That is, we are able to observe the holdings in both publicly traded and privately held firms.
We construct five proxies of portfolio diversification of the shareholders before and after the IPO. We then relate the probability of the IPO, and the underpricing to the degree of portfolio diversification of the controlling shareholders prior to the IPO, while controlling for other variables used in the literature. We show that, as predicted, the probability of an IPO is negatively related to the degree of diversification of the controlling shareholders. Firms held by more diversified shareholders are less likely to be taken public. One standard deviation increase in the shareholders' diversification accounts for up to one third of the unconditional probability of an IPO.
We also document a negative and significant relation between the degree of diversification and the underpricing. Firms controlled by more diversified shareholders suffer a lower underpricing in an IPO; between one third and a half of the magnitude of the underpricing may be attributable to a one standard deviation change in diversification. Moreover, even after conditioning on the decision of being taken public, firms that are held by more diversified shareholders still display lower underpricing. We also show that the degree of diversification of the non-controlling shareholders has no effect on the probability of an IPO or the degree of underpricing. This suggests that the combination of the decision rights and the diversification affect the decisions.
Moreover, we document that the diversification of the institutional controlling shareholders has a strong effect on the decision to go public, but little effect on the underpricing.
The degree of diversification of the private shareholders has a much stronger effect on the underpricing. We attribute this result to the fact that VCs may be less sensitive to underpricing, as, instead of selling the shares at the IPO with a discount, they can distribute them to the Limited Partners at market prices. They are, however, very keen on timely exists, since these allow them to raise future rounds of financing.
These findings make two main contributions. First, they shed light on a hitherto unexplored dimension of the IPO process. Second, they provide evidence on the importance of the portfolio diversification, one of the main tenets of finance, in a clean experiment.
While surveying the IPO literature is outside the scope of this paper, we would like to focus on two related papers. Loughran and Ritter (2002) argue that behavioral biases in general, and Prospect Theory in particular, may explain underpricing. Shareholders are willing to suffer underpricing if their "reference point" is low enough to make them perceive the selling price as satisfactory. They are more tolerant of large underpricing if the post-market valuation is higher than they expected. In light of our findings the "reference point" can be interpreted in terms of risk aversion and portfolio diversification. Less diversified investors are willing to sell at a lower price to diversify their portfolio. This effectively reduces their reference points.
Edelen and Kadlec (2003) offer a rational story. They show that issuers trade-off the issue proceeds and the probability of the IPO completion. This implies that the probability of observing an IPO and the price at which it takes place are related. We show that the degree of portfolio diversification of the inside shareholders taking the firm public is one factor that directly affects both variables they study. Ritter and Welch (2002) suggest that in an IPO "… simple fundamental market misvaluation or asset pricing risk premia are unlikely to explain the average first-day return…". The valuation assumption underlying this statement is from the point of view of a fully diversified investor. We conjecture that a significant part of underpricing may be explained by the idiosyncratic risk premium of the existing shareholders. Ritter and Welch (2002) also point out that there has been little research on how the surplus is split among the buyers and the sellers of the new issues. Also, traditionally, few explanations have directly focused on the characteristics of the shareholders of the firm being taken public, this paper contributes to this line of inquiry as well. Overall, our findings add to the multitude of results in the literature concerning the drivers of the IPO process. Rather than being mutually exclusive with the results in the literature, our paper complements them in furthering our understanding of the going public process.
The paper is structured as follows. In Section 1 we set up a simple model and derive testable hypotheses. Section 2 describes the data and the construction of the variables. In Section 3 we discuss the econometric issues and report the main empirical results. Section 4 deals with robustness, and is followed by a brief conclusion.
Model and Testable Hypotheses.
Diversification is one of the cornerstones of the portfolio theory. The degree of diversification dictates the required rate of return, which, in turn, determines the valuation of the stock by the non-diversified shareholder relative to the valuation of the same stock by well-diversified investors. Therefore, the degree of diversification determines the size of the surplus that must be divided between the existing shareholders and the outside investors at the IPO. To ascertain that this phenomenon is economically significant, we estimate the non-diversified investors' discount that is part of this surplus in our sample of firms. We show (see Appendix 1) that this discount equals to roughly 25% of the diversified investor value of an average firm in our sample. Sarin, Koeplin and Shapiro (2000) show that privately held firms are sold at a discount of 20-30%
relative to the market price of similar public firms; our findings indicate a similar magnitude. This suggests that that the diversification of the controlling shareholders may have a large effect on the size of the surplus, which warrants further study.
All else equal, the surplus for the well-diversified controlling shareholders is smaller, making them less inclined to incur the costs of the IPO. 4 Moreover, when the surplus is small the owners of a firm that choose to go public for diversification reasons are not likely to part with their shares if their pre-IPO valuation is high. 5 Thus, if the IPO takes place, we should expect to observe a negative relation between the degree of diversification and the underpricing. The main idea in this paper is that the size of the surplus created by the IPO may affect the probability of the IPO as well as the underpricing. We use a simple model to illustrate the intuition behind this idea. This simple model is designed to show the intuition behind the hypotheses on the effects of the diversification, rather than to contribute to the modeling of the IPO process in general.
The benefits of going public include diversification, speedy access to the stock market when the firm needs to raise equity, as well as liquidity for its owners. At the same time there are significant costs of running a public firm: the listing fees, the shareholder relations costs, the compliance, and the litigation costs.
We specifically focus our attention on the effects of the controlling shareholders' degree of diversification on the probability of the IPO and the level of underpricing and abstract from many important issues that would complicate our presentation.
We denote the value of the assets of the (all stock) publicly traded firm that is held by fully diversified investors by V. The value of the same assets to their private owners prior to the IPO is denoted by BV (Before Value); it depends on the degree of diversification of the current shareholders and the liquidity premium. Whenever V > BV the owners may consider taking the firm public. The fixed cost of preparing the firm to go public is denoted by C 0 , whereas if the IPO actually goes through, there is an additional cost of C 1 . We ignore the variable cost for expositional simplicity, since it does not affect the results qualitatively. We also abstract from the presence of the investment banker, and assume a somewhat simplistic IPO process.
The number of shares held by the original owners is normalized to 1. The owners choose to issue γ additional shares of the firm (primary shares), and sell a proportion α of their original shares to outside investors (secondary shares). If the IPO goes through, the ownership of the original investors is diluted to (1 -α) / (1 + γ ) of the new firm; the new investors hold the remaining (α+ γ ) / (1 + γ ). If the firm needs to raise capital for investments, it would have to issue primary shares, γ, and the amount should be determined by the investment needs of the firm.
Selling secondary shares does not advance this goal, as pointed out by Kim and Weisbach (2005) .
We, therefore, conjecture, that the sale of secondary shares, α, is related to the desire of the original shareholders to diversify their portfolio and/or make it more liquid. In this section we treat α and γ as parameters of the model, and focus on the choice of the IPO price.
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The original owners must decide on the IPO price per share, P. The per-share value of the remaining shares in the hands of the original investors is denoted by AV (After Value) -it depends on the degree of diversification of the original shareholders post-IPO, and the present value of their investment opportunities in the firm. Formally (we omit the firm subscript):
where g(α,D) ≤ 1 is the multiplier applied to this security by an investor that is not perfectly diversified (D < 1) and who sold α of his shares in the IPO. We assume that both first derivatives of g(α,D) are positive, while the second and cross derivatives are negative. Prior to the IPO this multiplier is: g(0,D), while if the shareholder is perfectly diversified, or sold all of his shares, then the multiplier equals one. L denotes the liquidity discount of a non-traded firm, 7 and K represents the present value of future activities the firm is financing by raising primary capital.
We denote the probability that the IPO fails by f. Given that it is more convenient to optimize directly with respect to f, we denote by P(f) the IPO offer price corresponding to the failure probability. We assume that P'(f) > 0 and P''(f) > 0, which captures the fact that if the issuer insists on a higher price, the probability of finding enough interested investors to take up the entire IPO declines. This assumption is consistent with a number of models in the IPO literature (e.g. Welch, 1992 , Ritter and Welch, 2001 , Loughran and Ritter, 2002 , and Edelen and Kadlec, 2003 . This function represents the demand side of the IPO, against which the issuer in our model chooses the optimal price.
Using this simple setup, we study the decision of the controlling original shareholders on whether to undertake the IPO, and which price to offer. The objective function of the controlling shareholders of the private firm is to choose between retaining the firm as a private firm, and initiating an IPO. To compare the two options they have to first set the optimal price for an IPO.
We set V = 1, thus all values and prices are expressed in relative terms. We postulate the following objective function:
The first term represents the value created by the IPO times the probability of its success. The other two terms represent the relative benefit of not initiating the IPO. The first order condition is:
At this stage it is convenient to assume the functional form of the price function as follows:
This implies that for prices not exceeding P 0 the probability of a failed IPO is zero. Then, as the failure probability increases the price increases as well. This formulation simplifies the 7 It could include additional discounts, as long as they are not related to the degree of diversification. 8 Notice that if the IPO does not succeed, the original shareholders do not suffer any additional penalty beyond the cost of the IPO. Some reputational cost may exist in reality; we ignore this possibility. algebra, and does not impose significant restrictions on the behavior around the relevant values of f, which are small. The first order condition becomes:
The second order condition is then simply: φ''(f* ) < 0.
The first question of interest is the effect of the degree of diversification, D, on the optimal price in the IPO. It is easy to see that:
The intuition is straightforward: higher diversification of the original shareholders reduces the public firm's premium over the private one, making the original shareholders less willing to offer a large discount to reduce the probability of a failed IPO. Notice that the magnitude of this effect declines in α .
Once the choice of the optimal IPO price is made, the decision of whether to go public is simple: the firm goes public only if the cost of initiating the IPO process is below a certain threshold, C 0 * . This threshold is obtained by equating the value of the private firm to the controlling shareholders to the value of their share of the public firm less the cost of going public:
The marginal effect of an increase in D on C 0 * is proportional to:
The sufficient condition for dC 0 * / dD < 0 is that γ(K -1 -α) < α . When γ = 0 , i.e. the firm does not need to raise capital for new investments, dC 0 * / dD < 0, the threshold always declines in the degree of diversification, making the IPO less likely. When the firm sells only the primary equity, then:
In this case, the effect of an increase in diversification on the likelihood of the IPO is ambiguous and depends on the magnitude of the investment opportunities the firm faces. If the new activities that the firm plans to finance exceed the value of the firm's current assets, the above expression is negative. In such case, however, the firm goes public to raise the required funds, thus the diversification plays no role. This suggests that in the cross-section of firms an increase in the degree of diversification is likely to reduce the likelihood of an IPO. The above results allow us to formulate two testable hypotheses: 9 one in terms of probability of taking the firm public and one in terms of the underpricing at the IPO. Let us start with the probability of initiating an IPO. Less diversified shareholders are more likely to resort to the IPO, since they have more to gain from diversifying their portfolio. Let us now formulate the hypotheses regarding the underpricing at the IPO. The underpricing is defined as the return on the investment that buys the IPO at the offer price and sells at the close of the first day of trading. Recall that the offer price is increasing in the degree of diversification of the original controlling shareholders; while the first day price is based on the degree of diversification of the new shareholders, which are assumed to be well-diversified.
Thus, the higher is the degree of diversification of the original controlling shareholders, the lower is the underpricing. This provides our second testable prediction: We proceed to test these hypotheses by constructing measures of portfolio diversification of the shareholders of the firm being taken public and relating them to the probability of the IPO and the level of underpricing. In the next section we describe the data and present our proxies for portfolio diversification.
The data and the measures of portfolio diversification

IPO data
We analyze all the IPOs undertaken on Stockholm Stock Exchange (SSE) 10 from July 1995 to 
Individual stockholdings
We use the data on individual shareholders collected by Vardepapperscentralen (VPC), the Security Register Center. The data contain both stockholding held directly and on the street name, It is important to note that we observe the stockholdings data twice a year: December 31
and June 30. The IPOs do however take place throughout the year. This implies that the time that passes between the calculation of the diversification of the shareholders, and the time of the IPO is random. The further is the IPO from the time of the last diversification measure calculation, the failure to comply with the exchange rules within half a year period after the IPO date, or with unreliable data on offer or (unadjusted) first day close price. These are mostly very small firms with a market capitalization less that US$1Mln. The elimination of these firms is mostly motivated by data availabilitytypically the firms which have been delisted from the exchange leave very few traces in data sources. This resulted in dropping 7 observations. Our sample is slightly smaller than the sample reported by Holmen and Högdfeld (2004) There are 88 such institutional investors in our sample; they hold 177 positions. We also study the distribution of the number of controlling shareholders in the sample of firms going public (Figure 1 ). Over a quarter of the firms have just one controlling shareholder, while 80% of them have four or less, suggesting that these are tightly controlled firms. In such an environment, the coordination is reasonably easy. This justifies our approach of averaging the measures of diversification across the controlling shareholders creating a sort of "representative shareholder".
Firm-level information and other data
We use the SIX Trust Database to obtain individual security returns (including dividends), and to track the overall market index (SIX Index). We use the Market Manager Partners Databases for the firm-level characteristics. These two databases are the equivalents, respectively, of CRSP and COMPUSTAT for the US. For the analysis of private firms which did not undertake IPO during the sample period we require them to have reliable information on the total assets, return on assets, and book value of equity for a one year period prior to corresponding IPO date.
Proxies of portfolio diversification
We consider four different measures of portfolio diversification. The first two measures are derived from Goetzmann and Kumar (2002); we refer the reader to their paper for a more extensive description of these proxies. The first measure of diversification, D 1 , is constructed as:
12 Not reported but available from the authors.
where w i is the weight of the stock in the portfolio of the investor and w mkt is the weight that the same stock would have in the market portfolio. This measure expresses diversification in terms of divergence of the financial portfolio of the investor from the market portfolio.
The second measure, D 2 , is the average correlation of the return of the industry to which the IPO firm belongs with the investor's total portfolio returns, multiplied by -1. 13 We define the industry return as the weighted average of returns of all the publicly traded firms that fall into the same industrial category ( SNI92 14 ), weighed by their market capitalization. There are 12
industries. D 2 proxies for the degree of industry diversification of the investor. Diversification increases when the investor includes in her portfolio stocks from industries whose returns are not highly correlated with each other.
We also consider two additional proxies that capture the relative importance of the firm being taken public in the shareholders' portfolio. D 3 is the negative of the fraction of the portfolio of the investor allocated to the firm being taken public and D 4 is the negative of the fraction of the portfolio allocated to the firms that belong to the same industry. The proxy D 3 (D 4 ) captures the sensitivity of the investor's equity portfolio to his exposure to the specific firm (the industry). As the fraction of her portfolio allocated to particular asset or industry goes down its diversification increases. All these measures are therefore constructed in such a way that they increase in the degree of diversification.
To construct the proxies, we use information on all the holdings in both public and private equity. Public equity is evaluated at the market close at the date of the IPO. The value of private equity is estimated as the most recent pre-IPO book value of investor's holdings multiplied by the corresponding average industry market-to-book ratio. We present the exact definitions of the proxies in Appendix 2.
One possible objection is that our measures of diversification are just based on equity holdings and do not account for the rest of the wealth of the investor. We therefore construct a fifth measure (D 5 ) to deal with this issue for the specification on underpricing. This is defined as the negative of the ratio of the investor's holdings in the IPO firm over the total estimated wealth of the investor. We estimate the total wealth of investor by using tax records and the information 13 We also tried alternative definition based on correlation with the non-IPO part of the investor' portfolio. The results are not qualitatively different from the ones reported. 14 For more information see www.scb.se .
based on the wealth tax declarations. Indeed, investors in Sweden are required to pay 1.5% tax on wealth in excess of 800K SEK. Data were collected manually in the Swedish Tax office; for this reason we had to limit this data to firms that went public, thus it applies only to the underpricing tests. Moreover, we also consider a set of specifications in which the simple diversification measures (D 1 to D 4 ) are interacted with -D 5 . That is, the degree of diversification of the investors is scaled up by the fraction of the investor's wealth in the company. The higher is D 5 , i.e. the more is at stake, the degree of diversification (or the lack of it) of the investor should matter more.
All the proxies, D 1 to D 5 , are constructed first at the investor level and then aggregated at the firm level by averaging the degree of diversification of each investor in the firm. We use the value-weighed average, where the weights are given by the percentage of firm cash flow rights held by each investor. We aggregate the individual measures for subsets of investors: two partitions are particularly relevant: institutional versus private investors, and controlling versus non-controlling ones. These partitions yield four mutually exclusive investor groups. We use the superscript "ip" ("inp") to denote the institutional investors who have a controlling (minority) stake, and the superscript "pp" ("pnp") to denote the private investors who have a controlling (minority) stake. An investor is assumed to have a controlling stake if he is member of the board or has at least 10% of the votes in the firm.
Control variables
We consider five sets of control variables, which we take from the literature on IPOs:
measures of uncertainty of issuer's valuation, IPO market conditions, momentum variables, measures of general market conditions, and underwriter's reputation. The comparisons of our control variables to those in other studies are presented in Table A1 .1.
We control for the uncertainty of the IPO firm valuation by including the following set of variables: the logarithm of age of the firm being taken public (age), its market capitalization at the close of the first trading day (size), a dummy that shows if the issue was backed by venture capitalist (Venture Capital), and the fraction of cash flow rights in the post-IPO firm offered to outside investors (outside rights). We also include a variable that controls for the financial solidity of the firm (own equity), which is defined as a ratio of equity to firm's total assets. We also include two dummies (telecom and carve-out), which take the value of 1 if the IPO is a telecom (carve-out) and zero otherwise.
We control for the IPO market conditions controls by including the average underpricing (market underpricing) and the number of IPOs taken place in the previous six months (number of IPOs). We also include the return on the market portfolio in the previous six months (momentum) and its average daily standard deviation in the analogous period (volatility) to control for the market momentum and the riskiness of the investment environment respectively. As a response to market conditions, issuers can partially adjust the offer price (Hanley, 1993) . We therefore follow the literature and include a variable that controls for this partial adjustment. This is constructed as difference between the final offer price and the offer price at the announcement of IPO scaled down by the offer price at the announcement.
Finally, we include a variable that proxies for the reputation of the underwriter (underwriter reputation), which are claimed to explain part of the underpricing. The variable has been constructed to represent the number of deals conducted by the leading manager over the observed period. This criterion is similar to the one used by Balvers et al. (1988) and Beatty, et al. (1998) who partition underwriters into "prestigious" and "non-prestigious" groups based on their appearance in the Top 25 annual ranking by the Institutional Investor. In Sweden, firms that appear at the top of the rankings receive most of the deals.
Empirical findings
Descriptive statistics and preliminary findings
The descriptive statistics about our sample are reported in Table 1 . In Panel A, we describe the level of underpricing and the main financial and accounting variables of the firms being taken public. The mean underpricing is a little over 14%, which is consistent with many studies around the world, and suggests that our sample is representative. Industry distribution of the IPO firms is Table 2 focuses on our diversification measures. In Panel A, we report the descriptive statistics of shareholders' diversification, partitioned into four shareholder groups. As expected, the diversification of the private controlling investors is usually the lowest, followed by the private non-controlling investors. In all categories there is a significant variation in the degree of diversification across firms.
Panel B shows the correlation matrix between various diversification measures for the controlling shareholders. The four measures are highly correlated within each investor group, never dropping below a 70% correlation. However, the correlation is far from perfect, suggesting that the different proxies are not redundant. The correlation of the same proxy between the institutional and private investors is very low, never exceeding 20%, thus suggesting that both of them could potentially affect the IPO process.
Panel C presents a test of differences between the firms going public and those that stay private. We first partition all firms into High and Low groups based on whether their diversification proxy is above or below the median of the entire sample. We then show that firms that stay private are only slightly more likely to be of the "High" type. On the contrary, firms that end up going public are disproportionately (by at least 15%) located in the "Low" diversification category. The degree of diversification seems to affect the decision of going public, as conjectured.
Panel D shows similar results, but from a different angle. It presents the comparison of diversification proxies before and after the IPO for firms that end up going public. Given that we observe the holdings every 6 months, "before" means the last semi-annual observation before the IPO, and "after" means the first semi-annual observation after the IPO. It is worth noting that most IPOs in our sample are subject to the customary lockup period during which the original shareholders cannot sell shares. It may well be that we are underestimating the increase in the diversification of the controlling shareholders by looking at their holdings before the end of the lockup period, since we observe their holdings twice a year.
To test this hypothesis we repeat the test in Table 2 Panel D, looking at the difference between the post-IPO diversification of controlling shareholders before and after the customary 6-months lock-up period expires. The results (not reported) show that there is no further difference in the degree of diversification, suggesting that our earlier findings are not affected by the lock-up restriction. It turns out that only 1 (3) individuals (institutions) sold their entire holdings during that period, and 3 (6) further reduced their holdings, following the expiration of the lockup. This is consistent with the evidence provided by Holmen and Hogfeld (2004) .
In the Appendix, we provide some evidence of the difference between the rate of return required by the shareholders -depending on their degree of portfolio diversification -and that of fully diversified shareholders -constructed according to the market portfolio. We use a methodology based on the Fama-French three-factor pricing model, similar to the one adopted by the ADR literature (e.g., Karolyi, 1998) . 17 The undiversified shareholders' required rate of return depends on the degree of diversification of their portfolios. It is always the case that the rate of return required by the main classes of investors holding shares in the firm before the IPO, being private investors or institutions, controlling or minority shareholders, is higher than that required by the market (i.e., diversified investors). This difference is always strongly statistically significant, both in terms of mean and median tests.
This suggests that the existing shareholders have a significantly higher required rate of return than the fully diversified shareholder. That is, a variation in the degree of diversification may create significant variation in the size of the surplus. A large variation in diversification may translate into a large variation in the propensity to undergo an IPO, and in the degree of underpricing, which we may be able to capture in the data. In the next section we proceed to test these hypotheses.
Probability of an IPO and portfolio diversification
The decision to go public has been the subject of many studies. We consider the specification used by Pagano, Panetta, and Zingales (1998) , adding our measures of portfolio diversification. In particular, we estimate the probit model:
17 The results based on one factor model are similar and are omitted for brevity. We did not use four-factor model. As it was shown by Rouwenhorst (1998) , the momentum effect in Sweden is negligible. We use an expanded dataset that contains all the non-listed firms that are similar (in terms of size and industry) to the one being taken public. It includes a total of 1,309 firms/observations for non-listed firms. For these firms, we construct all the control variables as defined before. C 1,i is the vector of control variables defined above and D i is one of our measures of portfolio diversification. Recall that Hypothesis 1 requires that β 1 < 0; i.e. more diversified firms should be less prone to initiate an IPO. The results are reported in Table 3 . We report three different specifications, based on the different measures of portfolio diversification, to test the robustness of results.
In Panel A, we report the results for the measures of portfolio diversification based on value-weighted average among investors with controlling rights in excess of 10% using the entire set of IPOs. We use as weights the fraction of the firm capital held by the shareholders. For robustness, we also considered a smaller sample of larger firms (assets exceeding 50 Mln. SEK); the results are reported in Panel B. In Panel C we report the results for the measures of portfolio diversification based on the value-weighed average for all the controlling shareholders (either having controlling rights in excess of 10% or sitting on the board of directors). We also considered specifications based on industry fixed effects and using simple average of individuals' measures of portfolio diversification (not reported). The results are qualitatively similar to those reported.
The results show a strong and negative correlation (β 1 < 0) between the degree of the controlling shareholders' portfolio diversification, D 1 -D 4 , and the probability of going public. As predicted, more diversified shareholders are less likely to initiate an IPO. These results are consistent across our diversification measures, and the effect is quite strong. 18 In particular, if we concentrate on Panel A, the effect of a one standard deviation change in the diversification measure for private individuals results in a 2.26% reduction in the IPO probability for D 1 (3.46%, 3.32% and 3.10%, respectively, for D 2 , D 3 , and D 4 ). 19 The unconditional probability of going public in our sample is 8.65%, which means that diversification explains a significant part of the reported variation, making it an economically as well as statistically significant feature of the IPO 
Underpricing and portfolio diversification
Next we relate the degree of underpricing to portfolio diversification. We estimate:
where u i is the underpricing for the i th firm being taken public, C 2,i is the vector of control variables defined above and D i is one of our measures of portfolio diversification for the controlling shareholders. Equation (10) is estimated by using a heteroskedasticity-consistent estimator and the estimates are robust and the errors have been clustered at the industry level. . 20 We report the clustered results. The non clustered ones are significant and available upon request. 21 As a robustness check, we also estimate a specification in which we restrict the sample to the IPO firms that have at least 50 million SEK in assets (roughly $5 Mln). The results are consistent with the ones reported and available upon request.
The results clearly show that underpricing declines in the degree of diversification, as predicted: β 2 < 0. That is, more diversified controlling shareholders require a higher price (lower underpricing), while less diversified are willing to settle for a lower one (higher underpricing).
This is true for all our measures of diversification for the private controlling shareholders; and in seven out of nine of them the relationship is significant at 5% level (in another two cases it is significant at 10% level). In terms of economic significance, a one standard deviation increase in the degree of portfolio diversification of the private institutional controlling shareholders reduces underpricing from its unconditional mean of 14.2% to 8.5% if we consider D 1 , and to 6.9%, Table 4 ). The comparison clearly indicates that it is the diversification of the controlling shareholders that matters since they determine whether to take the firm public and its offer price.
An interesting result is that the negative relationship is entirely due to private controlling investors. The diversification of institutions with a controlling stake, while strongly affecting the decision to go public (see Table 3 ), does not seem to affect the issue price. These findings are consistent across specifications and may arise for two reasons. First, it may be that the estimation of Equation (10) does not account for a potential selection bias: the same factors that determine the underpricing may also determine the probability of the firm being taken public. We address this issue below.
Alternatively, our findings may be due to the fact that among the institutional investors with controlling stakes there are many Venture Capital and Private Equity Funds, while the private investors are mostly the original inventors or entrepreneurs. The former may not even sell at the IPO, yet become fully diversified by distributing their shares to the Limited Partners in the fund using market prices (see Gompers and Lerner 1998). Such VCs do not really suffer from the underpricing. Those VCs that do sell part of their holdings at the IPO, realize that they play a repeated game vis-à-vis the market, thus are willing to forego some of the current gains to increase the probability of the next successful exit. 22 The private investors are much more likely to sell some of their shares at the IPO, and usually view it as a one-shot game, which makes them less willing to make concessions. This would mean that non-diversified VCs (and PE funds) as well as the private owners would push for a quicker exit, while the underpricing is more likely to be set by the degree of diversification of private shareholders.
It is worth noting that these findings are consistent with Hypothesis 1, which states that less diversified investors are more likely to push for an IPO than the more diversified ones. The statement above simply argues that the tradeoffs between the quicker exit (an IPO) and a higher price, conditional on exit, differ between the institutions (especially VCs) and the private investors.
Selection bias and underpricing
In the previous section we directly related underpricing to investor characteristics and a set of control variables. It is however, possible that the very same variables that determine the probability of the IPO, also determine the size of the underpricing. This may generate a sample selection problem. To address this issue we resort to an econometric specification that explicitly controls for it. Let us assume that:
We also know that
and that u i is not observed and
Equation (12) represents the level of underpricing, conditional on the firm being taken public and equation (11) represents the probability that such IPO takes place. This specification captures the fact that we do not observe the underpricing for firms that are not taken public. However, the 22 It is well known that General Partners at VCs are very sensitive to timely exits, one reason being that they have to sell their shares (usually at a discount) in firms that did not get an exit at the time the fund is liquidated. In some cases they have to forego their shares in such firms entirely (see Kandel, Leshinskii and Yuklea 2005) . GPs, who make all the decisions in the VC funds, are very much interested in raising their next fund, which is dependent on their success rate (exits) and less on the exact return they had delivered. Gompers (1996) shows that younger VCs, for whom establishing reputation is more important, are pushing for earlier IPOs an dare willing to tolerate higher underpricing than their more established peers. Lin and Smith (1998) hypothesize that VCs would like to establish the reputation for not selling overpriced shares and are willing to tolerate underpricing. They find evidence consistent with this hypothesis. In both cases VCs are worried about reputation. This consideration is largely absent for most private investors, which also leads to our conjecture above. probability of being taken public is itself a function of the some of the explanatory variables that affect the premium. We assume the following correlation structure:
In this case, the standard OLS estimates of equation (12) are biased (Maddala, 1983) . We, therefore, adopt the Heckman (1979) two-stage procedure. We first estimate equation (11) using a standard probit choice model, and then we estimate:
where
is the Heckman's Lambda and is estimated from the results of the first stage. In equation (13) the standard errors are corrected for heteroskedasticity and selection bias (Greene, 1981) . The value and significance of the δ provides a test of the null of no sample selection bias.
The results are reported in 
Robustness
We now discuss the robustness of our results to alternative factors related to an IPO. We focus on the need to raise capital for investments, and on the desire to make the shareholders' portfolio more liquid.
Raising New Capital Versus Diversifying the Portfolio.
Pagano, Panetta, and Zingales (1998) argue that the main reason for the IPOs is the desire of the shareholders to make their holdings liquid. While Kim and Weisbach (2005) argue that raising new capital for investments is the main motive for the IPOs, at the same time they concede that liquidity considerations may be important as well. They show that while some firms issue only primary shares, which raise capital, others also offer secondary shares that were already held by the insiders. We add the desire for the diversification as another potential driver of an IPO.
Following Kim and Weisbach (2005) , we assume in the model that primary issues, γ, are mostly related to the desire to grow and expand and are not correlated with the desire to diversify.
Therefore, primary capital should not be related to shareholder diversification, but driven by the investments needs (or by debt repayment obligations). We, therefore, do not expect to see a correlation between the number of the primary shares issued, and the degree of diversification of the existing controlling shareholders.
In the case of secondary issue, α, the story may be different. Indeed, the fraction of the original shareholders holdings in the firm that is sold at the IPO increases their post-IPO portfolio diversification. Consequently, we expect to observe a positive correlation between the fraction of the secondary shares issued, and the degree of diversification. However, as many other considerations, such as control of the firm, expectations about the future value, and signaling to the market, may drive the decision on α, given the choice of γ; the effect of the degree of diversification on α may significantly weaken.
The relation between α and underpricing may be weak as well. The timing of the IPO decisions is as follows: first, the firm observes its capital requirements and decides whether it needs to raise money in the IPO. If the answer is strongly positive, then the entire process is likely to be driven by these considerations, leaving the diversification in the background. If capital requirements are not the main driver for the reason to go public, then the diversification and other issues come to play. In either case, the decision about the choice of α is made when preparing the prospectus, which is before the information about the demand for the IPO is realized. In term of the model this means that P(f) is not known when α is chosen. Therefore, considering the choice of α as exogenous when f (or P) is chosen may not be far from reality.
We evaluate the relation between the primary and secondary capital and the diversification by first comparing the firms that differ in terms of the types of shares they issue.
We calculate for each IPO the ratio of the number of new shares issued (primary capital) to the total number of shares outstanding prior to the IPO; as well as the ratio of the number of shares sold by the existing shareholders to the total number of shares outstanding before the IPO. These are the γ and α from the model. Panel A of Table 6 presents univariate statistics for all the diversification measures for private shareholders (the ones that affect underpricing the most), while partitioning the IPO firms into two groups in three different ways. First, we partition the sample into High (above the median) and Low (below the median) by the amount of primary capital, γ, they raise. Then we do the same with the secondary shares, α, and finally we partition the sample into firms that sell some secondary shares and those that don't sell any.
The results show that firms with different γ do not display statistically or economically significant differences in the prior diversification of their shareholders. This holds for all five measures of diversification. In the case of secondary capital the same result obtains for D 1 , D 3 , and D 5 , however for D 2 and D 4 there seems to be a larger difference, which is marginally significant. Firms that sell more secondary shares seem to be less diversified, however very slightly so. These differences disappear when we partition the sample into the sellers of their shares, and those that either keep them or buy more shares at the IPO. 23 There does not seem to be a significant relation between the amount of secondary capital and the degree of diversification. 23 Controlling shareholders of four firms in the sample actually increased their holdings following the IPO.
We then run the underpricing regression from Table 4 Panel A using the partition of the sample into firms that sell some secondary shares (86 firms) and those that don't (34 firms). The results are in Panel B of Table 6 . In firms that sold secondary shares, the effect of diversification on pricing is reinforced; however for the firms that did not sell any shares the result disappears.
The coefficient becomes insignificant, and in some cases even changes sign. One has to be cautious, given the small sample size, but these findings are consistent with the prediction that the effect of the degree of diversification on underpricing should manifest itself in firms that exhibit some desire to diversify, i.e. sell some secondary shares. For the remaining firms the driving force behind the IPO is the need to raise capital, thus diversification plays no role.
This begs a question whether our results capture the effect of diversification on underpricing, or alternatively, whether the diversification directly affects α, while α determines the degree of underpricing. To test this hypothesis we run two sets of regressions: one is a regression of α on the diversification measures, and the other is the same as the regression in Table 5 , but replacing the diversification measures with α. The first regression does not yield any discernible relation between the diversification and α, which is consistent with Panel A of Table   6 . In the second regression the coefficient of α is not significant. In both regressions the relevant point estimates are negative, thus the indirect effect, which should have been the product of the two, cannot be negative. This suggests that the results in Table 5 capture the direct effect of diversification on underpricing. 24 We do not report the results of these regressions to save space.
Liquidity
Amihud and Mendelson (1988) and Pagano, Panetta and Zingales (1998) argue that one of the most important features of an IPO is that it dramatically increases the liquidity of the firm's shares, thus increasing its value 25 . This argument is similar to ours: in both cases the post-IPO outside investor values the stock more than the pre-IPO insider. Consequently, we cannot rule out that the demand for liquidity may be partly responsible for the results that we observe, along with the demand for diversification. Listing the stock on an exchange creates the potential for diversification, while selling the secondary shares utilizes this potential. The former does not require the latter, and the latter can take place without the former, however, in practice these are very much related.
While we would like to test the liquidity hypothesis separately, unfortunately, we do not observe investors' holdings of cash and bonds, does not allow us to estimate the liquidity of their overall portfolio. The effects of diversification are much less sensitive to these omissions. Not surprisingly, the liquidity of the equity portfolio for shareholders in our sample increases significantly following the IPO.
Conclusion
We study IPOs from a new perspective, by focusing on the degree of portfolio diversification of the shareholders taking the firm public. We argue that a less diversified shareholder is willing to accept a lower price for the sale of shares than a more diversified shareholder. At the same time higher idiosyncratic risk induces shareholders to rebalance their portfolio. This implies that the more undiversified the shareholder is, the more willing he is to diversify by taking the firm public.
We test these hypotheses by considering all the IPOs that took place in Sweden in the period 1995-2001. We construct measures of portfolio diversification of the holders of the stocks of the firms being taken public, before the IPO and then we relate them to the probability of the IPO and the underpricing of the IPO. We find that the degree of portfolio diversification of the main shareholders matters. The probability of the firm being taken public is negatively related to the degree of diversification of the controlling institutional shareholders. We also show that there is a negative and significant correlation between the level of underpricing and the degree of diversification of the controlling private shareholders. These results are robust across alternative specifications and different measures of the degree of shareholder portfolio diversification and after controlling for selection bias.
These findings shed additional light on the IPO process using a very basic concept in finance -the benefits of portfolio diversification.
Appendix 1
In this appendix, we focus on shareholders' required rate of return, as a function of the degree of diversification of the shareholders. We report the required rate of return of the firm's shareholders and compare it to the required rate of return for a well-diversified shareholder before the IPO. We calculate the diversified required rate of return using the Fama-French three-factor pricing model. We construct the undiversified required rate in the following way. For each investor, we calculate the "beta" between the return on the stock and the average return on the investor portfolio. This is then multiplied by the excess return of the investor portfolio over the riskless rate (3 month Swedish T-bill). Then, the required rate of return for each investor is aggregated across all the shareholders of each taken public firm. We consider a breakdown for institutional and private investors as well as for controlling and minority shareholders. We estimate the parameters using either 36 or 60 months. Let us, for example, consider the required rate of return of the controlling institutions. This is determined as follows. First, we identify the institutions with controlling power among the shareholders. Then, for each of them, we calculate their required rate of return on the basis of their portfolio holdings. Finally, we construct the aggregate required rate of return for the institutions with controlling power by averaging the required rate of returns individually constructed for all the controlling institutions. Both in the case of diversified and undiversified shareholders, the return on the firm stock before the IPO as well as the return of all stocks held in the portfolio of the investors which are not listed, are proxied by the return on "similar" (in terms of size and book-to-market) listed stocks. We use two criteria to select such firms: a) we first select firms with a market capitalization within 30% of the market capitalization of the firm at the date of IPO; b) among the firms satisfying condition a) we pick those that have the book-to-market ratio closest to the bookto-market ratio of the firm going public 26 . We report the mean values of the estimates of the required rates of return, the t-stat and the significance levels (one-sided) for the mean test, Wilcoxon z-score and significance level (one-sided) for median test of the undiversified required rate of return of particular group of investors being larger than that required by diversified investors. We report in Table A1 .1 the difference between the required rate of return of different classes of shareholders as a function of their degree of diversification.
Appendix 2
We summarize here the definitions of our proxies for the degree of diversification.
1. D 1 is defined as follows:
where w i is the weight of the stock in the portfolio of the investor and w mkt is the weight of the same stock in the market portfolio. 2. D 2 is the correlation of the return of the industry portfolio to which the IPO firm belongs (R indipo ), with the return of the total shareholder's portfolio, multiplied by -1. We construct the industry return as a weighted average of the returns of all the publicly traded firms in the same SNI92 27 industrial category, weighed by their market capitalization. This classification contains 12 industries.
26 Average (median) control firm is 3.98% (5.07%) smaller in terms of market capitalization and has bookto-market ratio lower by 0.057 (0.042). 27 For more information see www.scb.se close as number of shares times close price ) in total non-equity estimated wealth of investor in the fiscal year prior to IPO (W(t-1)) plus equity wealth estimated at IPO first trading day close. We estimate non-equity wealth of investor using tax records and the fact that individual investors in Sweden are required to pay 1.5% tax on wealth in excess of 800K SEK. We made adjustments to peculiarities of tax legislation (only shares of the firms listed on primary list of Stockholm Stock Exchange are subject to wealth tax). In practice, W(t-1) contains real estate, valuables, boats, bond holdings and bank account balances. Underpricing is defined as the difference between the first-day close and offer price normalized by the offer price. Size is defined as the market capitalization of the firm (in Mln. of SEK) on the first trading day (during the period of our sample the exchange rate varied between 7 and 10 SEK per USD). Mkt/bk is market-to-book value of the firm at the closest end of January/June date after the IPO. Total assets and ROA are, respectively, the total accounting value of the firm assets and the return on total assets at the closest available date before the IPO. Own equity is defined as a ratio of the firm own equity to firm total assets. Panel B reports the distribution of IPOs over industries based on SNI92 classification. Panel C reports the distribution of institutional investors by type. Panel D displays the descriptive statistics for the control variables we use in our regressions. We report the following variables: age -time in years from the registration of the IPO firm to its IPO date, outside rights -fraction of the cash flow rights offered to the outside investors at the IPO, telecom and carve-out -telecom industry dummy and carve-out dummy, market underpricing and number of IPOs -average underpricing and number of IPOs over the previous six months period, momentum and volatility -total return and average daily standard deviation on the market portfolio in the previous six months, underwriter reputation -the highest number of deal conducted by the leading manager over the observed period. Venture Capital takes a value of 1 if the firm has venture capitalists among their major shareholders, 0 otherwise. Partial Adjustment (Hanley, 1993 ) is defined as the difference between the final offer price and the offer price at the announcement of IPO scaled down by the offer price at the announcement. Offer price at the announcement is taken from IPO prospectuses. In case only a price interval is indicated offer price at the announcement is defined as the mean value of the price interval. Leverage is a ratio of long term debt to total assets of the firm. Primary capital is defined as IPO proceeds that resulted from sale of new equity. Total capital is defined as IPO proceeds that resulted from sale of both new and seasoned (existing) equity. α is defined as the ratio of secondary equity sold at IPO to total equity existed before IPO. γ is defined as the ratio of primary capital sold at IPO to existing equity before IPO. Panel A reports the descriptive statistics for the average levels of diversification of the shareholders of the firms being taken public, breaking them down into institutional and private shareholders, controlling and minority shareholders. The measures of diversification are defined as follows: D 1 is the negative of the sum of squared differences between the weight a particular position has in the investor's portfolio and its weight in the market portfolio, D 2 is the average correlation of the return of the industry to which the firm belongs with the return of the rest of investor's portfolio, multiplied by -1. We construct the industry return as a weighted average of the returns of all the publicly traded firms in the same SNI92 28 industrial category, weighed by their market capitalization. The classification contains 12 industries, D 3 is the negative of the percentage of the portfolio of the investor allocated to the firm being taken public, D 4 is the negative of the percentage of the portfolio of the investor allocated to the industry to which the firm in question belongs. D 5 is the negative of the ratio of IPO firm wealth in total estimated wealth of investor. It is defined only for the firms that undertook IPO and only for controlling shareholders. These variables are constructed at the investor level and then aggregated at the firm level by averaging the degree of diversification of each investor in the firm. We consider both the simple average and the value weighed one, where the weights are given by the fraction of shares held by the investors in the firm. We consider the institutional and private investors as well as the controlling investors (for all measures) and the minority ones (for D 1 -D 4 ). We use the superscript "ip" ("inp") to denote the institutional investors who have a controlling (minority) stake and the superscript "pp" ("pnp") to denote the private investors who have a controlling (minority) stake. An investor is assumed to have a controlling stake if he is member of the board or has at least 10% of the votes in the firm. Panel B displays the correlation matrix among the diversification proxies described above, but only for the controlling shareholders. Panel C reports the percentages of the IPO-ed and non-IPOed private firms in lower and upper half of the sample based on diversification measures D 1 -D 4 . We also report the result of Wilcoxon test of equality between the diversification proxies distribution of the two samples. Panel D reports time series changes of the degree of diversification for private and institutional investors before and after the IPO. This table reports results of the probit regression of the decision to go public on our proxies of investors' diversification and a set of control variables. We report the results for firms with at least 20 mln SEK (roughly 2 Mln. USD) in total assets (Panels A and C). We also report a robustness check for firms with assets above 50 mln SEK in Panel B. In Panel A, we report the results for the measures of portfolio diversification based on valueweighted average for all shareholders with a controlling stake at least equal to 10% of the voting rights (weights are the fraction of the firm capital held by the shareholders); in Panel B we report the same measure as in Panel A, but for 50 Mln. SEK in total assets of the firm cutoff; in Panel C, the results for the measures of portfolio diversification based on the value-weighed average for all controlling shareholders. Our sample includes 124 firms which were taken public during the sample period and 277 firms which remain private (199 firms which remain private for the 50 mln SEK cut-off). The dependent variable is a dummy that takes the value 1 if the firm got listed in the observed ½ -year period and 0 otherwise. The total number of observations is 1,433 in Panels A, C and D and 1,122 in Panel B. Diversification measures and control variables are defined in Tables 1 and 2 . This table presents the results of the regression of underpricing on our diversification measures. We report three sets of results, one for diversification measures equally weighted across investors with controlling stake in the firm and two for value weighted (by cash flow rights) across investors with controlling stake or sitting on the board of directors or both. In the latter case (with and without 10% of voting rights cutoff), The dependent variable is underpricing defined as the difference between the first day close and offer price normalized by the offer price. The number of observations is 124. Diversification measures and control are variables as defined in tables 1 and 2. In Panel A, we report the results for the measures of portfolio diversification based on the value-weighted average, considering only the investors with a controlling stake of at least 10% of the voting rights; in Panel B, the results for the measures of portfolio diversification based on the value-weighted average for all controlling shareholders. Panel C reports the results for value-weighted diversification measures for non-controlling shareholders. All t-statistics are adjusted for heteroscedastisity and clustering over industries. Table 4 . The definition of equally weighted and value weighted aggregation measures is the same as in Table 5 . Diversification measures and control variables are defined in Tables 1 and 2 . In Panel A, we report the results for the measures of portfolio diversification based on the value-weighed average, considering only the investors with a controlling stake of at least 10% of the voting rights, where the weights are the fraction of the firm capital held by the shareholders. In Panel B, the results for the measures of portfolio diversification based on the value-weighed average for all controlling shareholders. All t-statistics are adjusted for heteroscedastisity and clustering over industries. We report the results connecting our measures of diversification with ways to raise capital. In panel A, we split firms in two groups based on a) their primary capital -equally; b) their secondary capital -equally; and c) their secondary capital -less or equal to zero, or greater than zero. We then report the mean and the standard error of the five diversification measures. In Panel B we report the regression of underpricing on set of control variables as in Table  4 , plus subsamples that are done for positive α and non-positive α. For the sake of space only coefficient on diversification variable for private individuals (along with t-statistics and overall regression R2) is reported. 
Number of Investors in Control
Insiders and ≥10% This table presents estimates of monthly differences between the required rate of returns for different groups of investors and the ones required by diversified shareholders. For each firm, the diversified required risk premium is constructed as the product between the Fama and French factor risk premium and the loading of the firm return on that factor. The firm stock return in the years before the IPO is proxied by the return of a listed firm with analogous characteristics (in terms of size and book-to-market). The undiversified required rate of returns is constructed as follows. For each investor, we calculate the loading ("beta") between the return on the stock and the return on the investor portfolio. This is then multiplied by the excess return of the investor portfolio over the riskless (30-days T-bill) rate. Then, for each firm being taken public, we calculate the required rate of returns (undiversified as well as diversified) by aggregated across all the shareholders of the firm. As before, we report a breakdown for institutional and private investors as well as for controlling and minority shareholders. We use the superscript "ip" ("inp") to denote the institutional investors who have a controlling (minority) stake and the superscript "pp" ("pnp") to denote the private investors who have a controlling (minority) stake. We present the results for 3-factor (Fama-French) models using factor loadings estimated over 36-and 60 months prior to the IPO date. We use the following matching mechanism to identify listed firms most similar to the IPO firms in our sample: a) we select firms with a market capitalization within 30% of the market capitalization of the firm at the date of its IPO; b) among firms satisfying condition a) we select the ones that have the book-to-market ratio closest to the book-to-market ratio of the firm going public. The notations on the types of investors are as in Table 1 . We report the mean values of the estimates of required rates of return (for undiversified investors and for each group of investors), t-stat and significance levels for mean tests (one-sided), and Wilcoxon zscore and significance level (one-sided) for median test of the undiversified required rate of return of particular group of investors being larger than that required by diversified investors. The number of observation is 124 and the number of degrees of freedom for mean and median test is 246. This is table that compares our findings for IPO underpricing with the studies of other papers. Overall all the papers use much smaller number of controls than our paper, the results on paper-specific variables which we would not be able to obtain are not reported. Our variables were primarily taken from Ljungqvist (2003) and expanded using other papers. Given the small number of observations we had to be cautious in choosing the variables. 
≥10%
Non Controlling
